Mitogen-stimulated release of inositol phosphates in human fibroblasts.
Mitogenic stimulation of quiescent human fibroblasts (HSWP) with a growth factor mixture (consisting of epidermal growth factor (EGF), insulin, bradykinin, and vasopressin) rapidly induces an increase in Na influx via a Ca-mediated activation of an amiloride-sensitive Na/H exchanger. Inositol phosphates (specifically inositol-1',4',5'-phosphate) have been implicated in mediating the mobilization of intracellular Ca stores in other cell types and we have now completed a detailed analysis of the mitogen-induced release of inositol phosphates in HSWP cells. Stimulation of inositol trisphosphate release is rapid (within 5 s) and reaches a maximum level (416-485% basal) within 10-15 s after the addition of growth factor mixture. Inositol bisphosphate and inositol monophosphate reach maximum levels by 30 s (1257% basal) and 60 s (291% basal), respectively. Levels of all three compounds then decay toward basal levels but remain elevated (150-350% of basal levels) after 10 min of incubation with mitogens. The effects of different combinations of these growth factors and of the bee venom peptide, melittin, have also been determined. We have also found that 8-(N,N-diethylamino)octyl-3,4,5-trimethoxybenzoate, which prevents the mitogen-induced rise in intracellular calcium activity and activation of Na influx, does not alter the mitogen-stimulated accumulation of inositol trisphosphate. In addition, the calcium ionophore A23187, which increases cytosolic Ca activity and induces a Na influx, does not stimulate the release of inositol trisphosphate. Assays performed in the presence of lithium, which inhibits inositol phosphate monophosphatase, promotes the prolonged and enhanced accumulation of inositol monophosphate. Treatment with the phospholipase inhibitor mepacrine or pretreatment with dexamethasone reduces the amount of inositol phosphates released upon mitogenic stimulation. Hence mitogenic stimulation of HSWP cells leads to the rapid stimulation of inositol phosphate release via a calcium-independent mechanism and suggests inositol trisphosphate as a candidate to mediate the release of intracellular calcium stores which is involved in the processes responsible for the activation of the Na/H exchanger.